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This note gives a new construction for PBIBD(2)‘s that generalizes a con- 
struction of Hall’s for finite projective planes, and that leads to a new PBIBD(2) 
with parameters (v, b, k, r, X, , X,) = (36, 60, 10, 0,2). 
Incomplete block designs have been studied for nearly 40 years because 
of their usefulness in scientific experimentation and their intrinsic interest. 
Clatworthy in [l] summarizes the history and present status of this work. 
In particular, he gives a classification of partially balanced incomplete 
block designs with two associate classes, abbreviated PBIBD(2)‘s, and 
extensive tables of known PBIBD(2)‘s. 
Construction methods are known for most of Clatworthy’s seven types 
of PBIBD(2)‘s. Many of these methods are based on or related to 
orthogonal Latin squares, finite geometries, balanced incomplete block 
designs (BIBD’s), and other combinatorial structures, for which [2] and [4] 
are excellent references. This note gives a new construction for PBIBD(2)‘s 
that generalizes a construction of Hall [3, Sect. 51 for finite projective 
planes and that also leads to a design not included in the tables of either 
Clatworthy [l] or Raghavarao [4]. 
A PBIBD(2) may be constructed when u is square, u = n2, with the aid 
of any doubly transitive subgroup G of S, . Suppose that G acts on the set 
I, = (1, 2,..., n}, and denote by Gi the stabilizer in G of i E I, and by G,,j 
the stabilizer in G of the ordered pair i, j E 1, . It is well known that the 
subgroups Gi and their cosets all have the same cardinality I G1 1, that the 
subgroups Gi,j and their cosets all have the same cardinality j G1,2 /, and 
that / G [ = n 1 G,, 1 = n(n - 1) I G,,, I. 
The objects of the design are the ordered pairs (i, j) of I, x I, , and the 
blocks are the I G j sets B, = {(i, g(i)): i E I%} where g E G. Let (il , jl) and 
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(i, ,,jJ be two distinct objects of I, x 1, . If il = i2 or j, = j, ) there is no 
block containing them both; otherwise, there are exactly I G1,2 I blocks 
containing them both. It is easily verified that these blocks form a 
~~~~~(2) with parameters (zj, b, k, r, A, , A,) equal to 
The corresponding association scheme is of the Latin square type L,(n). 
Alternatively, the 2n sets 13,, = {(i, j): .j E I,), B,, = ((i, j): i E In> may be 
included, forming then a PBJ D(2) with parameters (0, b, k, Y, A, , hB) 
equal to 
Again the association scheme is of type L,(n). If 1 G1,, I = 1, this becomes 
aBIBDwithX = 1. 
Taking G to be S, yields families of PBIBD(2)‘s with parameters 
(n2, n! ) 72, (72 - 1) ! ) 0, (72 - 2)!) 
and 
(??, 2n + n! ) n,2 + (77 - l)! ) 1, (72 - 2)!). 
When p2 = 3 the parameters are (9, 6, 3,2,0, 1) and (9, 12, 3, 4, 1, l), 
the second of which is a BISD. Taking G to be A, yields families with 
parameters 
and 
(7zZ9 +l! ) 72, $(n -- l)! , 0, j&z -- 2)!) 
(n2, 2n + in! ) 12, 2 + $(n -~- l)! ) 1, gn ---- IQ!). 
When IZ : 4 the parameters are (16, 12, 4, 3, 0, 1) and (16, 20,4, 5, 1, I), 
and again the second is a BI 
ed in a private ~~m~~nni~ation to th 
s arising from our ~Q~~str~~~ti~n are a 
prime power order 4 (Qbtai~~d from any doubly transitive group of degree 
q and order q(y 1)). 
Dillon also observed that an i~~te~esti~~g family of designs is ~~tai~e~ 
when n = 4 + 1, q an odd prime power. In this case we may take G to be 
the group of linear frac of square deter~~ina~~ 
acting on myg) v { co>~ e then obtain D(2)‘s with ~ararn~t~rs 
(v, b, k, r, hl ) hJ equal to 
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and 
((4 + v, (4 + Wdq - 1) + 21, 4 + 1, M4 - 1) + 2, 1, tcq - 1)). 
The first of these, with q = 5, becomes 
(36, 60, 6, 10, 0, 2) 
which is listed by Raghavarao [4] among those parameter sets for which 
no design is known to exist. It is also absent from Clatworthy’s tables [l]. 
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